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Introduction
Government-driven credit expansion had an important role in countervailing the non-earmarked private credit crunch in Brazil triggered by the international financial crisis in 2007 /2008 Brazilian economy recovered fast, with a strong rebound in 2009. However, earmarked and government-owned banks credit concessions have not receded after the crisis, but continued to expand, reaching much higher levels than the ones prevailing before the crisis (47.66 percent of total credit in December 2012, as compared to 34.27 percent in September 2008). This overall government-driven credit expansion raises concerns about its impact on the allocation of resources among sectors and firms, as well as on private banks' credit allocation.
Government ownership of banks and regulation of private credit markets are pervasive around the world (see La Porta et al., 2002) . One may take the social view that government intervention is justified whenever projects whose social benefits exceed their costs would not be funded if private markets were functioning without intervention (Atkinson and Stiglitz, 1980) . 1 This definition encompasses two different cases. The first one is when credit market failures, caused by asymmetric information, prevent the funding of otherwise privately viable projects.
The second is when social externalities make an unprofitable project socially desirable. The latter case could justify subsidizing the project, which may take many alternative forms. The concession of subsidized loans to boost the project's net present value is one of the most common ways to incentivize the implementation of projects with social externalities. Cyclical intervention in the credit market could also be justified, according to the macroeconomic view, by externalities in increasing credit during a crisis period.
Government intervention through state-ownership of banks and earmarked credit lines may fail to fulfill the role proposed by the social view due to incentive problems that are inherent to the public sector. State intervention may not maximize the social welfare because of agency costs within government bureaucracy (Banerjee, 1997, and Hart, Shleifer and Vishny, 1997) , which may result in misallocation. At a more macro level, according to the political view, the 3 incumbent government may purposely use its control of government-owned banks to distort its lending activity for political benefit. 2 In this study we investigate whether after the crisis government-driven bank credit expansion in Brazil fulfilled the role proposed by the social view. In order to investigate those issues we use a huge repository of loan contracts between banks and firms, composing an unbalanced panel of almost 1 million firms between 2004 and 2012 from the Brazilian Public Credit Register 3 (CIS, or Credit Information System, owned and managed by Central Bank of Brazil). We also combine the above data with accounting information available at Economatica for publicly traded firms in order to relate public credit policies with firms' investment and indebtedness decisions.
One clear limitation that we face in our investigation is that we do not observe when a firm is rationed or when a project generates social externalities. Thus, we have to rely on the statistical relation between our observable variables in order to try to answer the question we pose.
For a given environment macroeconomic environment, market failures are more likely to affect firms with higher information asymmetry, among them those that are smaller, newer and more innovative. They are more likely to be credit constrained or to pay high interest rates.
Small, new and innovative firms are arguably more likely to generate externalities, either by increasing competition or by generating technological spillovers. Thus, even if they have access to credit at high interest rates, government intervention in order to provide them with cheaper credit may be justified. Thus, earmarked and government-owned banks' credit could release the credit constraint facing small, new and innovative firms, or reduce their financial cost. In both cases, it should contribute to increasing the investment of the economy.
On the other hand, government-driven credit lines may be allocated to large firms' finance projects with social externalities that otherwise would not be implementedinfrastructure, for example. Then, those credit lines with lower interest rates would make those 4 projects viable and lead to an increase in investment. Another possibility is that those subsidized loans are allocated to fund projects with no social externalities. Then, if a project is profitable with private financing, the investment would be undertaken anyway and the subsidized loan will only contribute to boosting the firm's profit and inhibiting the development of private credit markets. If a project is not profitable at market rates, the subsidized loan could still contribute to its implementation, but this would be socially undesirable.
Government intervention in the credit market in Brazil is done through governmentowned banks and earmarked loans. Firms may receive earmarked loans through programs designed to stimulate investment, exports or agriculture, among other activities. Earmarked loans for investment and exports are either granted directly by the Brazilian National Development Bank (BNDES) or transferred from BNDES to private banks that select their recipients.
Agricultural credit is financed mainly by Banco do Brasil (a government-owned commercial bank). 4 The earmarked loans are either directly granted by government-owned banks or channeled through private banks. Interest rates charged on those loans are regulated and are substantially lower than those charged in the non-regulated loans market. Government-owned banks also participate in the non-regulated loans market but tend to charge lower interest rates than their private competitors. 5 We start by relating the access of firms to earmarked and government-owned banks loans 6 to their characteristics as size, age and perceived risk, using individual firm-loan level data. Loans in our sample are either government driven or private. The government-driven loans are earmarked and government-owned bank loans, which in our sample are divided into the following categories: BNDES direct, other earmarked (includes credit lines in private banks through BNDES transfers) and non-earmarked government loans. We create access dummies for each of those categories and for the total of government-driven loans, and we estimate a logit model with random and sector-fixed effects. Larger and older firms were found to have a higher probability of accessing earmarked and government-owned bank loans. Larger and older firms 5 were found to have a higher probability of accessing earmarked and government-owned banks loans. After the crisis, less risky firms, as measured by the proportion of non-performing loans and interest rate charged by private banks on firms' sector, became more likely to access those loans. We were also able to illustrate the increasing pattern of government credit access after the crisis through estimated time-dummies. Thus, in the recent period, larger, older and less risky firms benefited most from government-sponsored loans. Most likely, those were the firms with better access to alternative sources of private funding.
We then examine how access to government-sponsored loans affects firm behavior. Due to data restriction, we have to limit this investigation to publicly traded firms. If government intervention channels resources for projects that would not be otherwise financed, one should expect that greater government-sponsored credit access would lead to more investment, more indebtedness, and lower financial expenses. In order to test these hypotheses, we run two-step difference GMM regressions of these three alternative dependent variables on the proportion of earmarked and government-owned banks loans to total debt ratio, together with the usual controls. Although greater access to earmarked credit tends to lead to higher leverage, the effect on investment appears to be insignificant in the data. It did not come as a surprise that firms with higher access to earmarked loans tend to have lower financial expenditure. Since interest rates on earmarked loans are lower than market interest rates, firms with greater access to this type of loan tend to lower their cost of debt, leading to higher profitability.
The big picture emerging from our results is that the expansion of earmarked and government-owned bank loans after the crisis was mostly directed to established firms-which already had access to other private credit markets-and had an insignificant impact on investment, at least for publicly traded firms. Our results are consistent with the hypothesis that those established public firms in part substituted more expensive credit with subsidized loans.
Since they expanded indebtedness without a corresponding increase in investment, it is quite possible that this leveraged expansion was partly motivated by the existing opportunity of financial arbitrage, since low-risk financial investments were widely available at rates higher than those of earmarked loans.
The political view of government intervention in the banking sector is supported by Sapienza (2004) and Carvalho (2014) . The former, in a study of Italian banks and firms, found 6 that the lending behavior of government-owned banks is affected by the electoral results of the party affiliated with the bank. Carvalho's (2014) study, based on Brazilian regional industrylevel data, establishes that BNDES direct loans induce their borrowing firms to expand employment close to elections in regions where incumbents face competitive races. Lazzarini et al. (2014) examine BNDES direct activity through loans and equity funding to assess the role of development banks using publicly traded firms' accounting data. They show that BNDES tends to fund large and profitable firms, with no effect on investment and performance of those firms.
But, their results reveal that firms receiving BNDES loans reduce their financial expenses, in what they interpret as being mainly resource transfers from government to the firms' shareholders.
Our paper adds to this literature in several dimensions. First, due to the unique database we use, our sample includes all loans to public and private firms. Thus, we have in our sample firms of all sizes, with different characteristics. Second, we are able to determine if the loan is a direct loan from BNDES, another type of earmarked loan, a non-earmarked loan from a government-owned bank or a non-earmarked loan from a private bank. This allows us to study what type of firm is most likely to receive each kind of loan. Finally, in the second part of the study, where we are forced to restrict our sample to public firms, we are able to examine the effect of all categories of government-driven loans on firms' performance, using loan data from the Brazilian Credit Register, while most previous studies focus only on BNDES loans.
The rest of the paper is organized as follows. The next section describes the macroeconomic and financial environment in Brazil in the years before and after the crisis. The third section describes the data used in this paper and presents some descriptive statistics.
Section 4 presents the econometric methodology used in our micro data-based investigation. The results obtained are presented in Section 5. Section 6 concludes. 7
The Macroeconomic and Financial Environment
The Brazilian economy expanded at a fast pace during the years that preceded the 2008 financial crisis, recovered quickly after that and saw its growth stagger subsequently. The same factors underlying the fast recovery from the crisis may be at the origin of the recent growth moderation.
The Pre-Crisis Period
During the five years that followed the pre-election turmoil of [2002] [2003] , Brazil grew at an average rate of approximately 5 percent. The macroeconomic policy was based on a tripod regime characterized by floating exchange rate, a 4.5 percent inflation target, and a 4.5 percent of GDP primary surplus target. The fiscal rule was an important improvement with respect to the Cardoso's fiscal regime, helping to disseminate the view that the country had finally conquered macroeconomic stability. The country became investment grade in the first semester of 2008, growing at 5.2 percent in 2008, when the financial crisis in the advanced economies was deepening.
As in the United States, the years preceding the crisis were characterized by rapid credit expansion and interest spread reduction for individuals. Differently from the United States, the Brazilian economy prior to the crisis exhibited a low degree of intermediation and higher interest rate spreads. Institutional reforms 7 aimed at decreasing banks' lending risk were effective in substantially lowering interest rate spreads for households and fostering credit expansion.
Another relevant difference is that the financial sector was more tightly regulated. 8 All this amounts to a different situation when the Brazilian economy was hit by the crisis: credit was not excessive, banks were solid, individuals and firms were not overleveraged. 8
The Financial Crisis and Brazilian Policy Response
The crisis hit Brazil through an abrupt halt of external flows triggered by the bankruptcy of Lehman. For a few months in the second semester of 2008, working capital loans were severely reduced, with effects that would propagate throughout the economy into the following year.
Interest rate cuts were not among the most important policy measures adopted in response to the crisis. Liquidity shortage affected small and medium-sized banks, prompting the Central Bank to act by reducing reserve requirements of large banks as a counterpart of the acquisition of credit portfolios of smaller institutions. 9 On the other hand, the drying-up of credit prompted an active effort from government banks to increase their credit supply to compensate for private banks' credit crunch (see Figure 1 ). This policy was effective and quickly normalized Brazilian credit market operations. As a side effect, it sharply increased the share of earmarked and government-owned bank loans in the credit market (see Figure 2 ).
As part of government-oriented credit was subsidized-notably BNDES 10 loans-the credit expansion had some fiscal impact. Additionally, the government also directly used fiscal policy to stimulate the economy, by granting temporary rebates on manufacturing sales taxes in 9 Another important measure aimed at restoring small and medium-sized banks funding was the establishment of an additional deposit guarantee mechanism. See Mesquita and Toros (2010) for a detailed account of Brazilian Central Bank measures during the crisis. 10 Brazilian National Development Bank, controlled by the Federal Government. This enormous government-oriented credit expansion, in a country where its share was already high, should be a cause of concern for several reasons: i) the allocation of resources among sectors and firms could be distorted; ii) as part of the credit is subsidized it could have fiscal consequences; iii) it could prevent the development of capital markets and adversely impact the private banking sector; and iv) as non-market interest rates are paid on earmarked credit, which is a large share of total credit (around 37 percent in December 2012), the transmission of monetary policy could be adversely affected.
The topics we investigate in this paper are more directly related to the first set of issues:
which firms have received government sponsored credit, and how the availability of this type of credit has impacted their beneficiaries' capital budgeting.
Data and Summary Statistics
We make use of multiple sources of data. A huge repository of loan contracts comes from the We combine the above data with information available at Economatica, a database with financial-accounting information of Brazilian publicly traded firms. From Economatica we get market price quotes and accounting information from income statement and balance sheets. We merge Economatica with CIS data in order to relate the loan information to the borrower accounting information, when the borrower is a publicly traded firm.
Our sample comprises annual data of all firms whose total bank debt was greater than R$30,000 (around U$15,000 in December 2012) on average from December 2006 to December 2012. Public administration, non-governmental organizations, multilateral agencies and financial firms were excluded. In order to avoid the inclusion of individuals registered as firms, we also excluded firms with only one employee. In addition, economic sectors 13 with less than 6 firms, on average, were also excluded (totaling less than 5 percent of all sectors), composing an unbalanced panel of 3,146,217 observations and 992,047 firms. The distribution of firms along the sample period is presented in Table 1 . As mentioned in the second section, the data reflect the recent increase of financial intermediation and the strong expansion of the credit market in Brazil.
11 It registers all loans above R$5,000 (around U$2,000). The reporting threshold was lowered in January 2012 and is currently R$1000 (around U$ 400). 12 Borrower-level information is restricted to location, sector, number of employees and credit rating. 13 In the empirical exercise we consider the second larger disaggregated measure of economic sector defined by IBGE, "CLASSE CNAE," totaling 672 sectors. The CIS database brings information on firms' total bank debt, disaggregated by type of loan (i.e., earmarked and non-earmarked) and by lenders' ownership. Thus, we build four measures of firms' government-oriented credit access: i) the proportion of bank debt directly granted by BNDES (hereafter BNDES-Direct); ii) the proportion of bank debt originated from earmarked rules, except BNDES-Direct (hereafter Other Earmarked); iii) the proportion of nonearmarked loans granted by government-owned banks (hereafter NGBL); and iv) the proportion of bank debt originated from earmarked rules and/or granted by government-owned banks (hereafter EGBL). As all variables frequently assume the values zero and one, we also create four additional binary variables which are 1 if the original access variable is greater than zero, and 0 otherwise. Table 2 displays summary statistics for key variables used in the empirical analysis. In panel A we display statistics for the whole sample, while in panel B the sample is restricted to publicly traded firms. The first eight variables are used as dependent variables in the first part of our empirical investigation. The other variables represent features of the firms which could potentially be relevant for determining its access to earmarked or government-owned banks loans. We have as independent variables the age of the firm in years, AGE, the proportion of non-performing loan, CREDIT RISK, the average interest rate charged by private banks on nonearmarked loans in each sector, PRIVATE LENDING RATE, the number of employees, SIZE, and firms' sector workforce share, SECTOR WORKFORCE SHARE.
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The proportion of non-performing loans is a measure of risk, but it does not distinguish well among firms that have no non-performing loans. So, the interest rate charged by the private lender is a more discriminating measure. Since some firms have only government-driven loans, we use the average interest rate charged by private banks in the firm sector as their risk measure.
We use sector workforce share in addition to the log of number of employees as a measure of size because the latter variable misses the fact that some sectors are more human capitalintensive than others. Earmarked refers to all earmarked loans except those directly granted by BNDES, EGBL refers to earmarked plus government-owned bank loans to total loans ratio and NGBL refers to non-earmarked government-owned bank loans to total non-earmarked bank loans ratio.
Each observation corresponds to a firm-year in our database. There are more than 4 million observations in our sample. Of those, only 0.72 percent had loans directly granted by BNDES. Earmarked loans given through other banks occurred much more often: in more than 32 percent of observations. Moreover, 57.03 percent of firm-year observations had some earmarked or government-owned banks loans, while 42.53 percent had some non-earmarked government-owned banks loans. This implies that 42.97 percent of observations correspond exclusively to non-earmarked private banks loans. In terms of loan amounts, on average, loans granted directly by BNDES and other earmarked loans account for 0.4 percent and 21.68 percent of the total, respectively, while earmarked or government-owned banks and nonearmarked government-owned banks loans respectively sum up to 45.78 percent and 31.79 percent of the total. As a consequence, 54.22 percent of the total loans amount represents nonearmarked private loans. Table 2 also shows that, on average, firms are reasonably young, 11.5 years old, and have respectively 6.51 percent and 7.52 percent of total and nonearmarked loans in arrears. Furthermore, firms have 40.27 employees and a very small share of the workforce of its sector (0.14 percent). In addition, they pay, on average, 42.33 percent of interest on their private bank debt annually. Note: This table provides summary statistics for the variables used in the empirical analysis. There are 672 economic sectors in the sample. Variables definitions are provided in the Appendix. Panel A reports summary statistics for the whole sample. Panel B reports summary statistics for publicly traded firms and their subsidiaries. BNDES (direct) refers to earmarked loans directly granted by BNDES, Other Earmarked refers to all earmarked loans except those directly granted by BNDES, EGBL refers to earmarked plus governmentowned bank loans to total loans ratio and NGBL refers to non-earmarked government-owned bank loans to total non-earmarked bank loans ratio.
Additionally, we examine whether the presence of public loans affects firms' performance and investments. However, only publicly traded listed firms report reliable information on balance sheet and income statement in Brazil, reducing and biasing our sample toward large firms. However, despite the small number of firms, their share of the credit market as a whole is large, averaging (from 2004 to 2012) 40 percent, 16 percent, 25 percent and 13 percent for BNDES-direct, other earmarked, non-earmarked granted by government banks and non-earmarked granted by private banks, respectively.
In Table 4 , we present some summary statistics of our analyzed variables. Our dependent variables are capital expenditure to total assets, total debt to total assets and the interest expenditures to total debt ratio, respectively proxies for investments, leverage and cost of debt of firms. Besides our main interest in the effects of government-sponsored loans access of firms, our models also control for covariates that are usual in the corporate finance empirical literature.
Our chosen variables are cash flow, measured by earnings before interest, taxes, depreciation and amortization (EBITDA) to total assets ratio, Tobin's q, measured by the market value to book value ratio, and earnings-to-debt, measured by EBITDA to total debt ratio. In Panel C of Table 4 we show that, on average, public Brazilian firms in our sample reduced investments by 34 percent after the crisis, at the same time their leverage was slightly increased by 3 percent and their financial expenditures fell by 16 percent. 
Empirical Methodology
Our study has as central theme the recent government-driven credit expansion in Brazil. This has several aspects, and we chose to investigate two of them. First, we propose to study the determinants of government-sponsored loan access of firms. Then, we tackle the question of whether those loans affected the recipient firms' investments, indebtedness and financial expenses.
Determinants of Firms' Access to Government Loans
Which firms receive public loans? Public loans should be directed towards firms that cannot borrow from the private sector or to projects that generate social externalities. We do not have a direct measure of firms' financial constraint or projects social externality. Thus, we investigate the relation between access to public loans and firms' characteristics that are available in our dataset-among them risk profile, age and size.
Our regression analysis starts investigating the determinants of government loan access of firms in Brazil. We analyze an unbalanced panel of firms whose total loans is greater than BR$30,000 from 2006 to 2012, totaling almost 1 million firms. Our baseline logit model aims to estimate which factors contribute most for the government-sponsored loan access of firms. The government-sponsored loans access of firms is measured by four dummy variables that take the value of one if the proportion of government-sponsored loans is greater than zero, and zero otherwise: i) BNDES Direct, ii) Other Earmarked, iii) NGBL and iv) EGBL. Hence, we estimate the following equation using the Logit model, which is represented by:
where measures the government loan access of firms and captures its determinants. Our model follows the specification:
where is a vector of parameters and , is a vector of variables that explain the access of firm i to government loans at time t.
19
Firm's risk profile is captured by two variables: non-performing loans (NPL) and the average lending rate charged by private banks on the firm's sector ( ����������� ). 15 A firm in a sector that pays higher interest rates is more likely to have projects rationed.
Age and size are other factors that could affect the probability of firms' getting government loans. Since younger and newer firms are more likely to face financial constraint, one would expect them to have greater access to government loans, corresponding to µ <0, θ< 0 and < 0, if government intervention complements the private credit market. We include 88 dummies to control for unobservable sector fixed effects. 16 We also include time dummies, M k , to control for macroeconomic risk factors. Changes in the determinants of government loan access after the crisis are identified by adding interactions of all independent variables with a post-crisis dummy.
Government-Sponsored Loans, Investments, Indebtedness and Financial Expenditures of Firms
Does public funding release credit constraints? A firm could be constrained because of market failures or because its projects could not be profitably financed by market interest rates. In the latter case, public funding at lower rates could be optimal only if there are social externalities.
However, in any case, if access to government-sponsored loans release credit constraints it should lead to an increase in investment.
We investigate whether access to government-sponsored loans is associated with higher capital expenditures, after controlling for relevant covariates. But even if recipients of public loans do not have their credit constraints released, and therefore do not increase their investments, they may become more leveraged and profitable by lowering the cost of capital (see Inoue, Lazzarini and Musacchio, 2013, and Lazzarini et al., 2014) .
To evaluate the impact of public subsidized loans on i) investments, ii) leverage and iii)
financial expenditures of firms, we estimate dynamic panel models for these three variables as functions of public funds access.
Explicitly, for the investments, we propose:
15 Based on a broader definition of economic sector, this variable captures the cost of bank credit for 672 sectors. 16 We do not include the broader definition of sector (with 672 sectors) for computational reason.
where firms' investment is measured by the capital expenditure to total assets ratio of firm i at time t. . , measures the share of "government-sponsored" funding in the firm's debt structure and is alternatively represented by i) BNDES direct, ii) other earmarked loans, iii) nonearmarked state-owned banks' loans and iv) total government-sponsored funding.
is a dummy variable that is one after 2007, and its interaction with . , tries to capture differential effects of the government-sponsored funding during recovery period. The coefficient measures the investment cash flow sensitivity of firms, representing the degree of firms' financial constraint. Therefore we also interact the cash flow with the governmentsponsored loan access of firms in order to verify if government loans restrain the financial constraints faced by firms;
, −1 is a proxy for future investment opportunities of firms, usually used in the corporate finance literature (see Fazzari, Hubbard and Petersen, 1988; Hoshi, Kashyap and Scharfstein, 1991) . The lagged dependent variable captures persistency in the firm's investment policy. Finally, the term ∑ 8 =1 allows for time effects that capture common macro shocks to all firms, the term allows for cross-firm fixed effects, and , is the disturbance.
If the government provides funds to credit-constrained firms, firms' investments should be positively correlated with government-sponsored loans, i.e., the coefficient τ should be positive. Moreover, if government-sponsored loans stimulate investments during the crisis, the interaction coefficient should be positive. 17 Additionally, if government provides funds to credit-constrained firms, its investment decision should be less dependent on its cash flow, i.e., 21 the coefficient should be negative. Finally, the time dummies play an important role in our context, by capturing the common effect of the 2008 crisis.
We also investigate whether public loan access leads to higher indebtedness of firms.
Indebtedness is captured by the firms' leverage, measured by the total debt to total assets ratio.
The following model is estimated:
As before, . , and its interaction with measure the participation of government-sponsored loans in the firm debt structure. The other covariates are usual controls for leverage in the corporate finance literature (see Fama and French, 2002; Shyam-Sunder and Myers, 1999 allows for time effects that capture common macro shocks to all firms, allows for cross-firm fixed effects, and , is the disturbance.
Yet, if government-sponsored funds do not significantly affect the investment of firms but strictly decrease their financial expenses, then those funds are not being efficiently allocated.
So, we also evaluate the impact of government-sponsored loans on firms' cost of debt using the following specification:
where financial expenditure is defined by the interest expenditures to total debt ratio. The ratio of earnings (EBITDA) to total debt, , −1 , and the capital structure of firms, , −1 , capture the credit risk of firms.
The models are estimated by the Arellano and Bond (1991) difference GMM estimator. In all specifications, our identification assumption is that all covariates are predetermined but not 22 strictly exogenous, meaning that current shocks to the dependent variable can affect the future value of the explanatory variables. Table 5 presents the estimates of equation (1) Table 6 reports the same results for the subsample of public firms, and Table 7 presents results for linear regressions with the same variables. The purpose of this last table is to get a sense of the magnitude of the marginal effects. 19 We start by examining the results concerning access to direct BNDES loans. The results displayed in the first column of Table 5 indicate that firms that are older, larger, with higher workforce share, pay lower interest rate in the private market and have lower rate of nonperforming loans have a higher probability of receiving BNDES loans. All effects are statistically significant at 1 percent, except the coefficient of non-performing loans. It also becomes apparent that, with exception of the coefficient of age, all those effects became stronger from the crisis onward, since the correspondent interaction regressors have the same sign as the one without interaction and are statistically significant at the 1 percent level. The coefficient of age became significantly smaller after the crisis, but still kept the same sign, indicating that for 18 As usual, common time effects are assumed to be strictly exogenous. 19 When we have interactions of variables as regressors, the marginal effects cannot be calculated in the usual way. 23 the whole sample older firms have a higher probability of receiving BNDES loans. All those estimated effects have opposite signs from those predicted by the social view. Table 7 shows that those effects are not economically important, with the exception of workforce share. The reason is that an average firm in our sample is very small and has a very low probability of getting a direct loan from BNDES. The results for workforce share indicate that a monopolistic firm has an approximately 11 percent higher chance of receiving a BNDES loan than firms with negligible market share before the crisis, and that this effect increases to 18 percent after the crisis.
Results

Determinants of Firms' Access to Government Loans
The effects obtained for the subsample of publicly traded firms, shown in the first column of Table 6 , were similar although statistically weaker, which was expected since the sample is substantially smaller. The most noticeable difference is that the effect of the interest rate charged by private banks is canceled after the crisis. Thus, results for public firms are in line with those for the whole sample.
The access to earmarked loans other than those made directly by BNDES is the dependent variable in the second column regression of Table 5 . As with access to BNDES direct loans, firms that are older, larger and have a lower proportion of arrears, have a higher probability of having an earmarked loan other than from BNDES. However, a lower workforce share increases the chances of receiving such a loan, as well as a higher interest rate paid in private loans before the crisis. After the crisis the latter effect is reversed. The year dummy coefficients, which are also depicted in Figure 3 , have a clear increasing pattern, indicating that there is a positive trend in access to earmarked credit. The effects are similar in the subsample of publicly traded firms, as shown in the second column of Table 6 , with the exceptions of the coefficients of workforce share and interest rates charged by private lenders, which are not statistically different from zero.
In column 2 of Table 7 , the variables also tend to be also economically significant. For example, a firm 10 years older has a 0.9 percent (1.3 percent) higher chance of receiving a(n) (non-BNDES) earmarked loan before (after) the crisis, while a firm with 10 percent higher rate of non-performing loans has a 2 percent (1.3 percent) lower probability. A firm that is 10 times larger than the average has a 1.7 percent higher chance of receiving those types of loans after the crisis, while a firm with a 10 percent higher workforce share has a 1.8 percent (2.7 percent) 24 lower probability before (after) the crisis. 20 It is worth noting that a firm in a sector that pays 1 percent higher interest rates in loans from private banks has a 1 percent higher chance of receiving earmarked loans of this type before the crisis, with the effect becoming much attenuated from the crisis period on. The year dummy coefficients plotted in Figure 4 show that the unconditional probability of getting a non-BNDES earmarked loan in 2012 is about 29 The third column of Table 5 shows the results for the non-earmarked loans, which is known in Brazil as the free market. In this market government-owned banks compete against privately owned banks, often offering lower interest rates. Our dependent variable is constructed from the subsample of firms that borrowed from the free market, and has value one if the firm borrowed from a government-owned bank in the free market and zero if the firm only had free market loans granted by privately owned banks. The results show that in the years before the crisis older and larger firms have a higher probability of getting a loan from a government bank in the free market, but they also indicate that risky firms (with higher NPL) in risky sectors (with higher private interest rates) were also more likely to get those loans. The coefficient of workforce share is positive but not statistically significant. After the crisis all effects were either attenuated (age, size, and sectors' interest rates) or reversed (NPL and workforce share). The time dummies also show also an increasing pattern (see also Figure 3 ), as in the case of earmarked loans, indicating a higher unconditional probability of having government-owned bank loans in recent years. The effects are similar in the subsample of public firms from the crisis on, except for the workforce share, which in this group contributes positively to the probability of having non-earmarked government-owned banks loans.
The linear regression estimates in the third column of Table 7 indicate that the effects of size and workforce share are economically important in the more recent years. After the crisis, a firm 10 times smaller than the average has an approximately 2.5 higher probability of receiving a 25 free market loan from a government-owned bank, while a firm with 10 percent lower market share has a 1.5 percent higher probability.
Thus, according to the evidence above, larger and older firms have always had a higher probability of accessing earmarked loans, but the same does not necessarily apply to government-owned banks loans in the free market. Consequently in terms of characterizing the beneficiaries of government-driven credit, the nature of the loan (if it is from earmarked program or not) seems to be more relevant than the granter's property ownership (if government-owned or not).
There were important changes in the period after the recent financial crisis. There was a widespread increase in the share of earmarked and government-owned bank loans. Also, in this new regime, less risky firms, as measured by the proportion of non-performing loans, became more likely to receive earmarked loans directly granted by BNDES or by other banks. Thus, in the more recent period, larger, older and less risky firms benefited most from lower interest rate earmarked loans. Those were also, most likely, the firms with better access to alternative sources of funding. Notes: We apply a random-effects logistic regression in all models of this table. Panel A reports results from regressing earmarked loan access on firms and sector characteristics, Panel B reports results from regressing non-earmarked official loan access on firms and sector characteristics, and Panel C reports results from regressing all government-driven loan access on firms and sector characteristics. All models control for unobservable sector (88) fixed effects. I_ indicates a interaction with a dummy variable after the financial crisis (1 if year greater than 2007). All regressions include an intercept. Variables definitions are provided in the Appendix. * * * , * * , and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. Table 7 . Linear Regression for Government-Driven Loan Access of Firms Note: We apply a random-effects linear regression in all models of this table. Panel A reports results from regressing earmarked loan access on firms and sector characteristics, Panel B reports results from regressing non-earmarked official loan access on firms and sector characteristics, and Panel C reports results from regressing all government-driven loan access on firms and sector characteristics. All models control for unobservable sector (88) fixed effects. I_ indicates a interaction with a dummy variable after the financial crisis (1 if year greater than 2007). All regressions include an intercept. Variables definitions are provided in the Appendix. * * * , * * , and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. A natural concern about our estimation results could involve our risk controls. Since NPL does not discriminate among firms that have no non-performing loans and PRIVATE LENDING RATE is a sector variable, one may think that SIZE and AGE in our sample may be correlated with the firm's risk.
In order to address this concern we created a subsample of firms that borrow from the private market and belong to the 10 largest sectors (from a total of 1,307). We split this subsample according to two criteria: i) three credit risk groups, depending on the average interest rate paid by the firm on private loans; and ii) 10 sector groups. We believe that firms in the same sector and credit risk group should carry similar risk. As a robustness analysis, we then reestimate equation (1) for each of the 30 groups. Table 8 reports the results when all firms' access to government-driven loans is used as dependent variable. 21 The results show that the coefficients µ and θ remain positive and significant for most of sectors in all risk categories, supporting the qualitative findings of Table 5 that older and larger firms have greater probability of receiving government-driven loans. Thus, our results do not seem to be driven by risk as a correlated omitted variable.
The results in this subsection do not preclude the possibility that most of the public credit expansion was driven to finance projects with positive social externality of larger firms. If this is the case, those government-driven loans should result in larger investment by recipient firms. Now, we turn to examine whether this was the case.
Table 8. Robustness: Logistic Analysis of All Government-Driven Loan Access of Firms
Note: We apply a random-effects logistic regression in all models. Each column represents an economic sector (the tighter criteria). From more than 1,300 sectors, we report the results of the 10 largest ones (in number of firms). We also split the sample into three equal parts, according to the interest rate charged by private banks on each firm-year outstanding loans. Panel A brings the results for the first tertile (low risk firms), Panel B shows the results for the second tertile (medium risk firms) and Panel C for the third tertile (high risk firms). We apply the model of equation (1), except the credit risk measures (NPL and sector PRIVATE LENDING RATE) and the relative size of firms (SECTOR WORKFORCE SHARE). Only variables AGE and SIZE are reported. All regressions include an intercept and time dummies. Variables definitions are provided in the Appendix. Standard errors are heteroskedasticity robust and clustered at the firm level. * * * , * * , and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
Subsidized Loans, Investment and Indebtedness of Firms
Now we turn to the impact of public and earmarked loans access on firm performance, as measured by some accounting ratios that are only available to publicly traded firms.
In Tables 9-11 below, we present two-step difference GMM estimates (Arellano and Bond, 1991) for determinants of firm investment, leverage and financial expenses according to the specification of equations (2), (3) and (4), respectively. We use a sample of public Brazilian firms that have been solvent during the 2004-2012 period, i.e., their net equity is always positive.
The variables' definitions are described in Sections 3 and 4. The data frequency is annual.
. , = , −1 means a 1-year lag in relation to the dependent variable. In each (1)- (2)), proportion of earmarked loans not granted directly by BNDES (in columns (3)-(4)), proportion of free-market loans from government-owned banks (in columns (5)- (6)), and proportion of all government driven loans (in columns (7)- (8)). For each variable, in the even columns, we estimate interactions with the AfterCrisis dummy as specified in equations (2)-(4). Table 9 . Difference GMM Estimates of Dynamic Investments Equation (2) Notes: Samples and variables definitions are described in Sections 3 and 4. The data frequency is annual. L.Z=Zt-1 means 1-year lag in relation to the dependent variable. Two-step difference GMM estimates (Arellano and Bond, 1991) with robust standard errors clustered by firms in parentheses. All covariates are predetermined, except year dummies. *, ** and *** indicate the significance level of 10%, 5%, and 1%, respectively. AR(1) and AR(2) respectively report the p-values of tests for 1st-and 2nd-order serial correlation. These test the first-differenced residuals. PublicFunds joint-signif. reports the p-value of the F-test.
Government loans defined by: Notes: Samples and variables definitions are described in Sections 3 and 4. The data frequency is annual. L.Z=Zt-1 means 1-year lag in relation to the dependent variable. Two-step difference GMM estimates (Arellano and Bond, 1991) with robust standard errors clustered by firms in parentheses. All covariates are predetermined, except year dummies. *, ** and *** indicate the significance level of 10%, 5%, and 1%, respectively. AR(1) and AR(2) respectively report the p-values of tests for 1st-and 2nd-order serial correlation. These test the first-differenced residuals. PublicFunds joint-signif. reports the p-value of the F-test. Table 10 reports the result of our estimation of equation (3) for leverage. Now all coefficients measuring the direct effect of government loans on leverage are positive, and in the case of BNDES direct loans are statistically significant at 5 percent. According to our results, a firm with only BNDES loans has 6 percent higher leverage than a firm with no BNDES loans.
The effects for other types of government-driven loans are smaller and not statistically significant, but when we pool all government-driven loans together, the results become more important in terms of magnitude and statistical significance. A firm with only government-driven loans has a debt ratio about 8 percent higher than a firm with only private loans. Those effects do not change from the crisis onward.
Government loans defined by: Notes: Samples and variables definitions are described in Sections 3 and 4. The data frequency is annual. L.Z=Zt-1 means 1-year lag in relation to the dependent variable. Two-step difference GMM estimates (Arellano and Bond, 1991) with robust standard errors clustered by firms in parentheses. All covariates are predetermined, except year dummies. *, ** and *** indicate the significance level of 10%, 5%, and 1%, respectively. AR(1) and AR(2) respectively report the p-values of tests for 1st-and 2nd-order serial correlation. These test the first-differenced residuals. PublicFunds joint-signif. reports the p-value of the F-test.
Since earmarked loans are subsidized and interest rates charged on government-owned bank loans in the free market tend to be lower than their private counterpart, we would expect firms that received them to save on financial expenses. Table 11 displays our estimates of the financial expenses ratio equation (4). As expected, the sign for government loans is negative, but the results are not always statistically significant. The strongest result, both in terms of magnitude and statistical significance, is that a firm with access to other earmarked loans Government loans defined by:
(1) (2) (3) (4) (5) (6) (7) AR (1) We summarize the above results as follows. We found no compelling evidence that government-driven loans stimulate investment or release financial constraints of publicly traded firms. Public firms with a higher proportion of BNDES direct loans seem to be more leveraged, while firms that receive other earmarked loans tend to have a lower financial expense to debt ratio.
Therefore, our results do not support the hypothesis that the government-driven credit expansion benefited projects that generated social externalities from large firms. Otherwise, subsidized loans should have had an effect on those recipient firms' investment rates.
Conclusions
As pointed out by the social view of state-ownership, government intervention in the credit markets would be justified due to market failures caused by asymmetric information or due to externalities that make financially unprofitable projects socially desirable. Cyclical intervention in the credit market could also be justified, according to the macroeconomic view, by existing externalities in increasing credit during a crisis period. Earmarked and government-owned banks credit growth has been substantial in Brazil since the 2007/2008 financial crisis. While the initial phase of the expansion was beneficial, helping to alleviate the effect of financial crisis on the Brazilian credit market, its continuing expansion after the crisis raises concerns about its impact on the allocation of resources among sectors and firms, as well as on the private banking sector.
In this study we investigate whether the earmarked and government-owned banks' credit expansion in Brazil fulfilled the role proposed by the social view of state ownership of banks.
Since we do not have a measure of social externality of a project or of firms' financial constraints, our investigation is based on the characteristic of firms receiving governmentsponsored loans, and on how their performance differs from similar firms that do not have access to this type of loan. First, we investigate the determinants of firms' access to governmentsponsored loans. Then, we tackle the question of whether government loans relieve the credit constraint faced by firms, increasing investments, indebtedness and reducing financial expenses.
Our results show that larger, older and less risky firms have benefitted most from government-sponsored loans. Most likely, those were the firms with better access to alternative sources of private funding, which would be in contradiction with the social view of government intervention in this market. The alternative hypothesis that the government-driven credit expansion was favoring large firms with projects that generated social externalities was not supported by the results in the second part of our investigation, based on publicly traded firms.
Although higher access to earmarked credit was associated with a higher leverage ratio, the effect on investment was insignificant. Moreover, since interest rates on earmarked loans were lower than market interest rates, firms with higher access to this type of loan tend to lower their cost of debt, leading to higher profitability.
We could speculate why the government would like to finance firms that, most likely, could find alternative sources of funding in case they did not have projects that generated social externalities. One alternative is the political view. At least part of the government-driven credit expansion took the form of direct loans from BNDES. According to Carvalho (2014) , those were given in exchange to employment expansion in places with tight electoral campaigns. However, this cannot be the whole story, since earmarked loans given through private banks and nonearmarked government-owned banks have also expanded substantially. These two sources of funding are not as good a political tool to induce firms to cooperate with the government's political interests. Private banks have their own governance, and their selection of loans should be based on different criteria. Interest rates on non-earmarked loans from public loans were not substantially lower than those charged by the privately owned banks. Another possible explanation would be that the main policy objective would be to stimulate an increase in some domestic firms' size in order to make them competitive global players. Again, this story would fit better the expansion of BNDES direct loans, but we leave this theme for further research.
